Abductor lesions are increasingly recognized as a source of recalcitrant laterally based hip pain and dysfunction. There is a growing body of evidence that many of these may be amenable to endoscopic repair. To report the demographic data and outcomes of endoscopic hip abductor repair. Twelve patients underwent endoscopic abductor repair with 2-year follow-up. These patients were prospectively assessed with modified Harris hip and iHOT scores. The indications for surgery were clinical and MRI findings of symptomatic abductor tears that had failed conservative treatment. All patients underwent concomitant or prior arthroscopy of the joint. Repair was performed with suture anchors using an iliotibial band-sparing endoscopic technique; followed by a 4-month structured rehabilitation protocol. Follow-up was obtained on all patients at 24 months. The average age was 56 years (range 39-77 years). These were all females. All demonstrated improved modified Harris hip scores, averaging 43 points (preop 42; postop 85). Eleven of 12 (92%) demonstrated improved iHOT scores, averaging 52 points (preop 21; postop 73). Ten patients had accompanying intra-articular pathology including 10 labral tears, 7 chondral lesions, 6 synovitis and 1 pincer impingement. There were no complications, and none underwent further surgery. Abductor tears of the hip can be clinically relevant and respond well to endoscopic repair. This tends to be a disorder of older females who present with severe disability, reflected by low preoperative modified Harris hip scores, and demonstrate significant, although incomplete, improvement.
INTRODUCTION
Historically, recalcitrant lateral-sided hip pain was attributed to chronic trochanteric bursitis [1] . However, abductor tendinopathy has been recognized as a more common source of lateral hip pain that fails to respond to conservative treatment [2] . The term 'greater trochanteric pain syndrome' was coined representing a less specific but more accurate term for the constellation of disorders that can present within the trochanteric region [3] .
Although abductor lesions are a common cause of greater trochanteric pain syndrome, imaging evidence of abductor pathology may be an incidental normal consequence of the aging process identified by MRI [4] . Thus, the history and physical examination are essential to establishing the clinical relevance of abductor damage. Ultrasoundguided injections of the abductors may have therapeutic value and are especially helpful in establishing that the tendon damage is the principal pain generator [5, 6] .
There is a modest body of scientific evidence to support that appropriately selected abductor lesions may benefit from endoscopic repair [7] [8] [9] .
The purpose of this study is to report the demographic data and outcomes of endoscopic abductor repair. It is hypothesized that, with proper patient selection, these cases may benefit from endoscopic intervention.
METHODS
All patients undergoing abductor repair were prospectively assessed using the modified Harris hip score and iHOT-12 [10, 11] . This study consists of the first 12 consecutive patients who had achieved 2-year follow-up. All repairs were performed endoscopically, and no cases were excluded from this study. The data obtained and presented in this manuscript has been granted exemption status by the institutional review board.
The indication for abductor repair was imaging evidence of clinically relevant abductor tearing that had failed conservative treatment including activity modification, supervised physical therapy, oral anti-inflammatory medication and judicious use of corticosteroid injections. All procedures were performed by the senior author using a previously described systematic standard supine method [12] [13] [14] [15] . All patients underwent concomitant or prior arthroscopy of the central compartment, and then abductor repair using an iliotibial band-sparing approach to the peritrochanteric space (Fig. 1) .
Longitudinal tears were repaired with longitudinally oriented suture anchors (Fig. 2) while complete avulsions were repaired with double-row fixation consisting of transversely oriented proximal row suture anchors and distal row knotless devices (Fig. 3) .
Supervised postoperative physical therapy was begun on the day following surgery [16] . Crutches were used for 8 weeks, minimizing tensile forces at the repair site. Routine precautions were continued until 4 months, at which point the repair was felt to be fully healed.
Statistical analysis comparing the preoperative and postoperative scores was performed using a paired samples t test.
RESULTS
Follow-up was obtained on all patients at 24 months. They were all females with an average age of 56 years (range 39-77 years). All demonstrated improved modified Harris hip scores with an average of 43 points (preop 42; postop 85). The iHOT-12 score was improved in 11 of 12 (92%) with an average improvement of 52 points (preop 21; postop 73). The improvement was statistically significant for both scoring systems (P < 0.001). Six patients had Tönnis 0, and 6 Tönnis 1 radiographic changes. Ten patients had accompanying intra-articular pathology including 10 labral tears, 7 chondral lesions (3 outer bridge grade I, 2 grade III, 2 grade IV), 6 synovitis and 1 pincer impingement. Among the 10 patients with intra-articular pathology, 9 underwent labral debridement and one underwent acetabuloplasty with labral refixation. Additionally, 4 chondroplasties and one microfracture were performed. There were no complications, and no patient underwent further surgery.
DISCUSSION
This study reflects that, for properly selected patients, endoscopic abductor repair can result in significantly improved outcomes scores. This is consistent with previously reported studies. Voos et al., noted complete pain relief and full strength among 10 patients with an average 2-year follow-up [7] . McCormick et al., reported 60% good and excellent results among 10 patients with minimum 1-year follow-up, but 90% were satisfied with the procedure [8] . Domb et al. noted that 93% (14 patients) were improved among 15 patients with minimum 2-year follow-up [9] . Several contrasts were noted compared with arthroscopic treatment of femoroacetabular impingement (FAI), which is a much more common disorder. Compared with data published by these authors on arthroscopic correction of FAI, these patients with abductor repair average 56 years of age (34 for FAI), are 100% female (67% male for FAI), with baseline preoperative modified Harris hip scores averaging 42 points (65 points for FAI), and demonstrating an average improvement of 43 points (21.5 points for FAI) [17] . Thus, compared with FAI, these patients are significantly older (22 years) and female dominated. They tend to be severely disabled as reflected by low preoperative modified Harris hip scores, 23 points worse than FAI. Results of surgery can be strikingly good, double that of FAI, although still not normal with an average score of 85.
The majority of these patients had concomitant intraarticular pathology, but in no case did this lead to a poor result for abductor repair. Since these patients tend to be older and often have joint disease, it is prudent to assess the joint to make sure that abductor repair would not be contraindicated due to advanced occult disease. These authors would not advocate that the central compartment of the hip must be assessed in every case, but would propose that there should be a good reason not to assess it. As a parallel in the shoulder, one would not routinely perform a rotator cuff repair without first assessing the glenohumeral joint.
This is a modest study with no major limitations other than those inherent in a Level 4 case series. Patients with abductor lesions amenable to endoscopic intervention tend to be older age females. Abductor lesions of the hip can be associated with severe disability as reflected by low baseline scores and, with proper patient selection, can respond remarkably well to endoscopic repair as reflected by significant improvement in outcomes scores. 
